UNG DUNG PHAN TiCH HOI QUY TRONG SINH THAI

Quan h¢ H (m) véi ham luong mun (%) va pHgcr

1. PHAN TiCH RIENG RE TUNG YEU TO
1. 1. Anh huwéng ciia ham lwong min (X;%) dén H thio qua
+ M5 hinh phan héi: H=b, + b, X; + b,X,*
Tu sb liéu & phu luc 1, thong qua thuat toan théng ké, nhan duoc két qua
nhu sau:
H=1.30691 + 0.24087*X, - 0.00711*X,? (1)
R*=50.8, S}, = +/- = 0.40; tyo= 9.03, t,; = 6.64, ty, = -3.72, P < 0.001.
Tir mé hinh 1, ¢6 thé xac dinh dugc nhimng tham sb sinh théi sau day:
+ T6i wu: Upan = 0.24087/(2*%0.0071) = 16.96% = 17%
+ Tinh chdng chiu: t =1/SQRT(2*0.0071) = 8.4%
+ Bién dd sinh thai: U &t = [8.6; 25.4%]
+ Bién do séng sot: U £4t=1[0; 50.5%)]
+ Hpax = 3.3 m = 1.30691 + 0.24087*%16.96-0.00711*16.96"2
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Hinh 1. Quan h¢ gitra H thdo qua v41 ham lugng mun (X,%)



1. 2. Anh huéng cia pH (X,%) dén H thao qua

+ M5 hinh phan hdi: H= b, + b, X, + b,X,”

T s6 liéu & phu luc 1, thong qua thuat toan théng ké, nhan duoc két qua
nhu sau:

H =-7.22348 + 4.22831*pH - 0.44104*X* (2)

Ttr md hinh 2, ¢6 thé xac dinh duoc nhimg tham s6 sinh thai sau day:

+ Téi vu: Upn = 4.22831/(2*0.441036) = 4.8

+ Tinh chdng chiu: t =1/SQRT(2*0.441036) = 1.1

+ Bién d0 sinh thai: U £t =1[3.7; 5.9]

+ Bién do sdng sot: U + 4t =[0.5; 9.1]

+H,ox=2.9m
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Hinh 2. Quan hé giita H thao qua véi d6 pH dat



1.3. Quan hé gitra H (m) thdo qua v6i ham lwgng mun (M%) va pH

Mo hinh phan hdi: H = b, + b;M + b,M? + bspH + bypH?

Tu sb lidu & phu luc 1, thong qua thuat toan théng ké, d3 nhan duoc két qua

nhu sau:

H = -4.32349 + 0.19076*M - 0.00549*M"2 + 2.48498*pH - 0.251329*pH’ (3)

Ttr md hinh 3, ¢6 thé xac dinh duoc nhimg tham s6 sinh thai sau day:
Poi véi ham lwong min

+ T6i vu: Upan = 0.19076/(2*%0.00549) = 17,4%.

+ Tinh chéng chiu: t =1/SQRT(2*0.00549) = 9,5%
+ Bién d0 sinh thai: U £t =1[7,8; 26,9]

+ Bién do song sot: U + 4t =[0:55,5]
+H,.x=3,5m

Déi voi pH dat

+ Tbi wu: Uy = 2.48498/(2%0.251297) = 4.9.

+ Tinh chdng chiu: t =1/SQRT(2*0.251297) = 1,4
+ Bién d0 sinh thai: U £t =1[3,5; 6,4]

+ Bién do sdng sot: U + 4t =[0; 10,6]
+H,x=3,5m

Bang 1 ghi lai nhitng tham s sinh thai duogc tinh toan tir phan tich hdi quy

riéng ré ting yéu t6 va tap hop 2 yéu td.

Bang 1. So sanh hai cach xac dinh ham luong mun va pH t6i wu

do1 vai sinh trudng chi€u cao cua thao qua

Tham < M0 hinh 1 yéu to Mo hinh da yéu to

Mun (%) pH Mun (%) pH

(1) 2) 3) 4) (5)

U 17,0 4,8 17,4 4,9

t 8,4 1,1 9,5 1,4
U=+t [8,6:25,4] [3,7:5,9] [7,8:26,9] [3,5:6,4]
U + 4t [0;50,5] [0,5:9,1] [0;55,5] [0;10,6]

Hinax 2,9 2,9 3,5 3,5




Két qua ¢ bang 1 cho thdy, vé co ban hai cach xac dinh nhitng tham sd sinh
thai 14 gidng nhau.
1.4. Phan tich anh hwéng twong tic giira ham lwong mun va pH dat dén sinh
trwémg H thio qua

M5 hinh phan hdi c6 dang: H = by + b;M + b,M? + bspH + bypH? + bsM*pH

Tu s6 liéu & phu luc 1, thdng qua thuat toan th6ng ké, co thé nhan duoc két
qua nhu sau (Bang 2):

Bang 2. Phén tich anh hudng tuong tac gitra ham luong mun va pH dén H thao qua

Multiple Regression Analysis

Standard T
Parameter Estimate Error Statistic P-value
CONSTANT -5.06211 0.862366 -5.87002 0.0000
M 0.362994 0.0658932 5.50883 0.0000
M2 -0.00574243 0.00167517 -3.42796 0.0008
pH 2.6169 0.384829 6.80016 0.0000
pH2 -0.244869 0.0411674 -5.94812 0.0000
MpH -0.0380117 0.0126322 -3.0091 0.0031
Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 32.4155 5 6.48309 56.37 0.0000
Residual 16.5619 144 0.115013

Total (Corr.) 48.9774 149

R-squared = 66.1846 percent

R-squared (adjusted for d.f.) = 65.0104 percent
Standard Error of Est. = 0.339136

Mean absolute error = 0.266097

Durbin-Watson statistic = 1.345

Tir s6 liéu ¢ bang 2 cho thiy, gitta ham lwong mun va pH cua dét c6 anh
huong phéi hop dén sinh trudng H cia thao qua (t = -3,0; P = 0,0031). M6 hinh
biéu thi anh hudng tong hop ctia ham lwong mun va pH dén H thao qua c6 dang:

H=-5.06211 + 0.36299*M - 0.00574*M>+ 2.6169*pH - 0.24487*pH? -0.03801*M*pH (4)

véi R? = 66,2%:; P < 0,001.

Ttr md hinh 4, ¢6 thé xac dinh duoc nhimg tham sb sinh thai sau day:

Upnan = (bs*b3-2%b,¥b,)/(4¥b,*b,-bs) = 24,1%.

Upn = (bs¥b;-2%bs*b,)/(4¥b,*by-bs”) = 2,5.

So sanh két qua tinh toan & muc 1.4 véi muc 1.3 cho thiy, t6i vu mun va pH

dbi v6i sinh truong H thao qua 1a khac nhau. Piéu d6 xay ra 1 vi phan tich héi quy



riéng r& di khong tinh dén nhimg anh huéng twong tac cua nhiu yéu t6 moi
truong. Vi thé, khi nghién ctru bién dong chiéu cao cta thao qua trong diéu kién cd
nhiéu nhan t6 anh huong, nha nghién ctru can phai xem xét su twong tic cua nhiéu
yéu t6 moi trudng; dong thoi xac dinh toi wu dbi véi timg nhan té tiy theo su co
mit cta nhitng nhan t6 khac.
(a) Xac dinh ham lwong mun ti wu tiy thudc vao pH dat

Khi pH ctia méi trudng dit thay d6i, thi ham luong mun t6i wu (U, %) ddi
v6i sinh trudng chiéu cao cua thao qua duoc xac dinh theo cong thirc:

Unnin(%) = -(b; + bspH)/(2%b,)

Tur mo hinh 4, ta co6:

Upnin(%) = -(0.36299 - 0.03801*pH )/(-2*0.00574)

Gia st pH thay doi tir 2 — 7,5, thi Upu, (%) thay doi tir 26,3% dén 2,0%
(Bang 3; Hinh 3).

Bang 3. Ham luong mun ti vu tiy theo pH dit

pH |20 ] 2530354045501 55]60/65]70]75

Unin(%) | 26,3 [ 24,1 [21,9]19,7 [ 17,5153 [ 13,1 10,8 [ 8,6 | 6,4 | 4,2 | 2,0

Mun (%)
30.0

25.0 1\
20.0 \D\D\

15.0 \
10.0 )\“\\
5.0 )\U\

20 25 30 35 40 45 50 55 60 65 70 175
pH

Hinh 3. Do thi mo ta ham luc_)‘n,g mun toi vu (U min, %)
tuong trng voi pH dat khac nhau




(b) Xac dinh pH t6i wu tuy thudc vao ham lwong min

Khi ham lugng min (M,%) ciia méi trudng dat thay doi, thi pH t6i wu (Uyp)
d6i voi sinh trudng chiéu cao cua thao qua duoc xac dinh theo cong thirc:

Upy = -(bs + bsM)/(2*by)

Tur mo hinh 4, ta co6:

Ugpny = —(2.6169 -0.03801*M)/(-2*0.24487)

Gia st mun thay doi tir 5% — 15%, thi U,y thay d6i tir 5,0 dén 4,2 (Bang 4;
Hinh 4).

Bang 4. Do pH t6i uu tity theo ham lugng mun

Unin(%) | 5.0 | 6.0 | 7.0 | 8.0 [ 9.0 | 10.0 [ 11.0 | 12.0| 13.0 | 14.0 | 15.0
PH | 50 | 49 | 48 | 47 | 46 | 46 | 45 | 44 | 43 | 43 | 42
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PHU LUC

Phu luc 1. Chiéu cao thao qua trong quan hé véi ham luong mun (X,,%) va pH

TT (I:—r[n Min% | pH | TT ?n’l Min% | pH | TT cljn Min% | pH | TT ;In Min% | pH
1| 28 538 39439 | 32 896 | 381 | 77 | 22 411 | 621 | 115] 10 200 | 3.05
2 | 28 725 | 398 | 40 | 21 580 | 339 78 | 22 392 | 549 | 116 | 09 200 | 3.05
3| 30 748 | 388 | 41| 35 | 1054 |473| 79 | 22 279 | 593|117 | 18 495 | 4.03
4 | 31 880 | 350 | 42| 36 | 1054 |473| 80 | 23 332 | 593|118 | 26 538 | 3.83
5| 32 675 | 387 | 43 | 32 812 | 381 | 81 | 20 337 | 386|119 | 16 495 | 3.65
6 | 21 364 | 383 44| 34 | 1339 [394| 82 | 16 385 | 303|120 16 485 | 3.11
7| 23 432 | 381 |45 | 28 675 | 357 | 83 | 16 385 | 372|121 | 29 896 | 4.16
8 | 3.0 815 | 390 | 46 | 16 511 | 613 | 84 | 18 490 | 346 | 122 | 26 759 | 467
9 | 32 | 1360 | 391 |47 | 15 364 |304| 85 | 26 | 474 375|123 | 27 780 | 4.63
10| 23 385 372 48 | 18 638 | 613 | 86 | 25 343 | 382|124 | 3.0 | 1256 | 421
11| 24 559 |375| 49 | 3.0 738 | 413 | 87 | 25 596 | 336|125 | 3.0 | 1043 | 416

12 3.1 8.12 4.01 | 50 25 6.38 375 | 88 2.8 5.55 388 | 126 | 2.9 9.91 4.81
13 29 7.80 3.99 | 51 23 2.90 4.53 | &9 2.8 4.19 3.67 | 127 | 2.1 791 435
14 2.9 7.54 393 | 52 23 2.90 593 | 90 2.5 7.48 3.87 | 128 2.8 1043 | 4.02
15 3.0 8.80 355 | 53 23 4.06 593 | 91 2.0 5.38 387 | 129 | 23 7.59 4.59
16 33 11.80 | 3.93 | 54 2.1 2.00 6.49 | 92 1.1 2.90 3.03 | 130 | 2.2 7.59 4.59
17 2.9 6.22 3.66 | 55 22 3.90 6.21 | 93 1.8 5.85 3.80 | 131 2.5 7.69 4.10
18 2.3 5.06 4.02 | 56 3.1 13.60 | 4.14 | 94 2.1 6.01 337 | 132 | 32 12.56 | 4.21
19 34 13.39 | 3.89 | 57 3.0 4.06 4.67 | 95 22 6.13 3.67 | 133 2.5 5.48 435
20 3.0 6.75 392 | 58 2.8 3.43 4.40 | 96 1.6 4.22 3.07 | 134 | 28 9.91 4.81
21 3.0 6.32 3.75 | 59 3.1 5.59 4.84 | 97 22 6.01 3.69 | 135 2.1 6.01 435
22 23 5.53 4.03 | 60 2.8 2.58 446 | 98 2.7 7.59 388 | 136 | 3.0 9.91 4.81
23 2.1 5.64 393 | ol 2.6 3.85 4.99 | 99 1.4 3.79 385 | 137 | 2.8 9.91 4.81
24 2.3 4.53 3.99 | 62 32 1339 | 6.13 | 100 | 2.1 4.85 3.84 | 138 29 8.85 4.83
25 3.1 10.01 4.03 | 63 1.9 2.00 5.46 | 101 2.4 7.69 4.04 | 139 | 3.0 9.91 4.81
26 3.1 8.27 3.85 | 64 2.5 2.90 593 | 102 | 2.1 5.27 365 | 140 | 2.6 5.48 435
27 2.5 5.48 393 | 65 2.1 2.79 5.49 | 103 1.9 5.59 3.73 | 141 2.8 8.96 4.42
28 2.8 5.80 3.89 | 66 3.1 6.43 4.67 | 104 1.8 5.55 3.85 | 142 3.1 13.28 | 4.42
29 2.5 5.80 449 | 67 3.0 5.90 4.14 | 105 2.0 5.69 375 | 143 33 18.77 | 4.63
30 2.5 5.12 449 | 68 3.1 6.80 4.84 | 106 | 24 5.32 345 | 144 | 3.1 9.59 4.70
31 33 1339 | 4.17 | 69 2.8 3.90 4.46 | 107 1.4 2.58 4.01 | 145 3.0 15.52 | 4.65
32 3.0 8.12 4.13 | 70 2.6 2.79 4.99 | 108 1.9 5.80 385 | 146 | 2.7 6.48 4.99
33 2.9 3.79 394 | 71 3.1 7.96 4.84 | 109 | 23 5.25 355 | 147 | 32 16.97 | 4.99
34 2.7 3.95 396 | 72 1.9 3.79 5.46 | 110 1.6 5.25 325 | 148 35 18.77 | 3.89
35 1.8 3.27 6.13 | 73 3.0 6.90 6.13 | 111 2.1 5.74 343 | 149 | 33 1697 | 3.95
36 1.4 3.64 3.04 | 74 2.6 2.90 499 | 112 | 23 5.59 3.67 | 150 | 3.4 17.92 | 4.33
37 2.0 4.53 393 | 75 2.8 4.06 4.40 | 113 2.3 5.32 3.04
38 3.0 8.12 422 | 76 3.0 5.48 4.73 | 114 1.4 3.32 3.45




Phu luc 2. Phén tich hdi quy twong quan gitra H thao qua ham luong mun (X,%)
+ M4 hinh H = by + b, X + b,X;?

Polynomial Regression Analysis

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT 1.30691 0.144696 9.03211 0.0000
X1 0.240873 0.0362501 6.64476 0.0000
X172 -0.00711223 0.00191154 -3.72068 0.0003

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 24.8938 2 12.4469 75.97 0.0000
Residual 24.0836 147 0.163834

Total (Corr.) 48.9774 149

R-squared = 50.8271 percent

R-squared (adjusted for d.f.) = 50.158 percent
Standard Error of Est. = 0.404764

Mean absolute error = 0.321828

Durbin-Watson statistic = 0.830768
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Phu luc 3. Phén tich hdi quy twong quan gitta H thao qua v6i pH
+ MBS hinh H = b, + b;pH + b,pH?

Dependent variable: H

Standard T
Parameter Estimate Error Statistic
CONSTANT -7.22348 1.0545 -6.85012
pH 4.22831 0.46326 9.12729
pH/~2 -0.441036 0.0495806 -8.89535

Source Sum of Squares Df Mean Square F-Ratio
Model 18.1147 2 9.05736 43.14
Residual 30.8627 147 0.20995

Total (Corr.) 48.9774 149

R-squared = 36.9859 percent

R-squared (adjusted for d.f.) = 36.1286 percent
Standard Error of Est. = 0.458203

Mean absolute error = 0.363922

Durbin-Watson statistic = 1.50115
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Phu luc 4. Phén tich hdi quy twong quan gitta H thao qua v6i mun (%) va pH
+ M5 hinh H = by + b;M + b,M*+ b;pH + b,pH?

Multiple Regression Analysis

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT -4.32349 0.849345 -5.09038 0.0000
M 0.190758 0.0335391 5.68764 0.0000
M2 -0.00549331 0.00171897 -3.19571 0.0017
pH 2.48498 0.392799 6.32633 0.0000
pH2 -0.251297 0.0422384 -5.94948 0.0000

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 31.3741 4 7.84352 64.61 0.0000
Residual 17.6033 145 0.121402

Total (Corr.) 48.9774 149

R-squared = 64.0582 percent

R-squared (adjusted for d.f.) = 63.0668 percent
Standard Error of Est. = 0.348428

Mean absolute error = 0.283547

Durbin-Watson statistic = 1.20216

Phu luc 5. Phén tich anh hudng tuong tac gitta mun (%) va pH dén H thao qua
+ M5 hinh H = by + b;M + b,M*+ bypH + bypH? + bsM*pH
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Multiple Regression Analysis

Standard T
Parameter Estimate Error Statistic
CONSTANT -5.06223 0.862395 -5.86997
M 0.362954 0.0658892 5.50856
M2 -0.00574214 0.00167518 -3.42777
pH 2.617 0.384837 6.80027
pH2 -0.244882 0.0411676 -5.94843
M*pH -0.0380046 0.0126318 -3.00865

Source Sum of Squares Df Mean Square F-Ratio
Model 32.4152 5 6.48304 56.37
Residual 16.5622 144 0.115015

Total (Corr.) 48.9774 149

R-squared = 66.184 percent

R-squared (adjusted for d.f.) = 65.0098 percent
Standard Error of Est. = 0.339139

Mean absolute error = 0.266104

Durbin-Watson statistic = 1.34482
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